This paper investigates the effect of the customs union between Turkey and the European Union on the balance of trade in Turkey. The framework for analysis is an extended trade gravity model onto which the impact of the customs union is applied. The gravity model of trade is estimated using dynamic panel data which applies the Generalized Method of Moments to a sample of OECD countries. Separate estimates were made for the periods before and after the process of trade liberalization in Turkey -1980Turkey - -1995Turkey - and 1996Turkey - -2012 
Introduction
The customs union (CU) between Turkey and the European Union (EU) came into effect on December 31 st , 1995. Since then, the EU has become Turkey's largest import/export partner.
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Turkey is also party to 17 Free Trade Agreements (FTA), but by market size, the customs union with the EU is larger than all of them. As economies have become increasingly globalized, trade liberalization has become popular government policy, the impact of which is not always as expected. Many studies are thus devoted to investigating the implications of trade liberalization for domestic and global trade flow. The methods of measurement vary:
some studies consider the episode from the point in time when restrictions are reduced for a wide range of sectors up until the time when significant change levels off (Li, 2003; Wu and Zeng, 2008) . Other studies apply dummy variables to indicate the year when trade liberalization was undertaken in a given country (Santos-Paulino and Thirlwall, 2004; Pacheco-Lopez and Thirlwall, 2007) .
The count of FTAs is steadily increasing because they are deemed effective for opening foreign markets to domestic exports, as well as a way to take advantage of cheap imports.
Correspondingly, the number of studies that consider FTAs as dummy variables in order to
investigate their effects on trade flow has also increased (Frankel, 1997; Ghosh and Yamarik, 2004; Baier and Bergstand, 2007; Roy, 2010) . The most popular approach in the literature is to apply a gravity model (Frankel et al., 1995; Frankel, 1997; Carrere, 2006; Baier and Bergstrand, 2007; Martinez-Zarzoso et al., 2009; Dai et al., 2014) , and the first attempt to evaluate the effects of FTAs on trade using the gravity equation was made by Timbergen in 1962 . He postulated a significant, positive effect of the FTA among trade partners in the British Commonwealth, but an insignificant effect among members of the Benelux FTA.
Since then, the gravity equation has been widely applied to this question, and while the political expectation is always for a positive impact, empirical studies often suggest mixed results. Frankel, et al. (1995) examined the impact of FTAs grouped by regions, such as East Asia, the European Community (EC) and North America. They found that in 1990, members of Mercosur were trading with one another at eight times the rate of comparable, neighbouring countries elsewhere in the world. While the effect of EFTA membership was found insignificant, countries of the European Community were claimed to trade three times more than if they had not signed onto the agreement. The authors also found that the East Asian FTA had been significant, but the effect was decreasing over time. Frankel (1997) examined Mercosur, the Andean Pact and the EC and found a significant, positive effect of Mercosur on members' trade, a significant, negative effect in the case of the EC and an insignificant effect in the case of the Andean Pact. Baier and Bergstrand (2007) examined 96 countries in a regression aimed at answering the question of whether FTAs actually increase the international trade of their parties. Using panel data of unbiased estimates of average treatment effects, the authors found a positive effect and suggested that on average, an FTA will increase two member countries' trade by 100% over 10 years.
Due to their relative complexity, the number of CUs is significantly lower than FTAs, a fact that is further reflected in the lower number of studies investigating the effects of CUs.
Some studies have been theoretically and empirically devoted to a comparison of the relative effect on trade of FTAs vis-à-vis CUs (Krueger, 1997; Clausing, 2000; Fiorentino et al. 2007; Park and Park, 2009; Roy, 2010; Facchini et al., 2013) . Roy (2010) , for example, found that a CU accounted for higher increases in trade because it specifically encouraged bilateral trade among members more so than FTAs.
Turkey is the member of the EU customs union and, as noted above, 17 FTAs (see Table   1 ). However, most of the FTAs are relatively new; it is too early for an empirical investigation into their effects. Most studies on Turkey's trade liberalisation and its impact on trade have therefore concerned its membership in the customs union (Togan, 2000; Lejour and Mooij, 2005; Neyapti et al., 2007; Nowak-Lehman et al., 2007; Adam and Moutos, 2008; Akkemik, 2011; Demirci and Aydin, 2011). Neyapti et al. (2007) employed an unbalanced panel of 150 countries and controlled for the effects of the real exchange rate and income levels. The authors found that the customs union significantly increased Turkish trade, while the elasticity of income from exports and imports was lower for the period after the CU came into effect.
At the same time, they discovered that the effects on the real exchange rate in exports from Turkey to EU countries was stronger, suggesting that an overvalued Turkish currency was having a destabilizing effect on trade with the EU. Nowak-Lehman et al. (2007) employed an extended gravity model to evaluate the impact of the CU on Turkey's exports at a sectoral level. Adam and Moutos (2008) found that the CU has had an asymmetric effect on trade between Turkey and the EU-15. Lejour and Mooij (2005) suggested that the CU grants Turkey only a limited access to the EUs internal markets, artificially limiting the apparent effects of the liberalization of trade. Demirci and Aydin (2011) Institute.
The novelty of this study is the dynamic panel data approach, which distinguishes it from typical static study designs. The remainder of the paper is organized as follows: The second section presents the gravity model applied in this study. Section three presents the applied methodological approach. In the fourth section, the empirical results are reported.
The gravity model
The gravity model has been widely employed in international trade analyses for decades since Tinbergen first demonstrated its value in 1962. In addition, he was first to examine the effects of FTAs on international trade flow. A simple panel version of the gravity model has been proposed by recent studies such as Glick and Rose (2002) , Cheng and Wall (2005) and Bussiere et al. (2008) , which can be expressed as follows: 
Methodology

3.1.Unit root tests
Several tests for the panel unit root have been undertaken in this study. These are the Levin, Lin and Chu (LLC) test (Levin et al., 2002) , the Im, Pesaran and Shin (IPS) test (Im et al., 2003) , the Fisher-type ADF and PP tests (Maddala and Wu, 1999 and Choi, 2001 ) and the Hadri (Hadri, 2000) test. The LLC test is based on orthogonalized residuals and on a correction by the ratio of the long-run to the short-run variance of each variable. Although the LLC test has become a widely accepted panel unit root test, it has a homogeneity restriction, allowing for heterogeneity only in the constant term of the ADF regression. The IPS test, which was proposed by Im et al. (2003) to resolve the homogeneity issue, is a heterogeneous panel unit root test based on individual ADF tests. It allows for heterogeneity in both the constant and slope terms of the ADF regression. Maddala and Wu (1999) and Choi (2001) proposed an alternative approach using the Fisher test, which combines the P-values from individual unit root test statistics such as ADF and PP. One of the advantages of the Fisher test is that it does not require a balanced panel. Finally, the Hadri test is a heterogeneous panel unit root test that extends the KPSS (Kwiatkowski-Phillips-Schmidt-Shin) test (Kwiatkowski et al., 1992 ) to a panel with individual and time effects and deterministic trends, which has as its null hypothesis the stationarity of the series.
GMM
This study employs the GMM (Generalized Method of Moments) for a dynamic analysis of the impact of the CU on trade flows between Turkey and OECD countries. The GMM method was applied because trade flows are postulated to be dynamic rather than static in nature and affected by lagged bilateral trade dynamics. To illustrate, a company that has been exporting products to a partner country will continue the cooperation and introduce new distribution and service networks, which is more efficient than the plight of a new company, for which start-up costs will increase the price of its products (Pllaha 2012) . Another reason for the dynamism of trade flows may be explained by "habit formation," a thesis argued by several authors (Eichengreen and Irwin 1997; Bun and Klaassen 2002) . Customers become accustomed to a specific imported product if they have been purchasing it for several years, and such consumer behaviour has an impact on future trade flows. Finally, trade cooperation between partner countries -such as Free Trade Agreements -of course have a significant impact on future trade flows (Krugman, 1993; Baldwin, 1996) .
This study estimates equation (1) for bilateral flows of trade in Turkey, for exports and imports separately, and for Turkey's bilateral trade balance with a focus on the impact of FTAs. In the GMM, the framework equation (1) takes the following forms corresponding to the aforementioned periods: log = + log + log + log + log + + (2), log = + log + log + log + log + + !
and log " = # + # log " + # log + # log
where X ijt , M ijt and TB ijt are the dependent variables of equations 2, 3, and 4 respectively. X ijt is the value of export from Turkey, i, to its trade partner, j, in a given period t; M ijt is the value of import to Turkey, i, from its trade partner, j, in a given period, t; and TB ijt is the value of Turkey's trade balance, i, with its trade partner, j, in a given period, t. 
Empirical results
4.1.Unit root tests
GMM estimations require stationary data, and so it is necessary to investigate the integration order of the panel series. series. The LLC test is based on pooled regressions and therefore may not perform well compared to other tests in cases where there is no need for pooling in series. Im et al. (2003) demonstrated that the LLC test tends to over-reject the null hypothesis in the case of models with serially correlated errors, and Breitung (2000) demonstrated that if individual specific trends are included in pooled series, the LLC and IPS tests are less robust. Therefore, based on the results of the alternate unit root tests, it may be safely concluded that all the series with the exception of the TB series are generated by a non-stationary, stochastic process. In further estimations, first differences were used for non-stationary variables.
GMM estimations
The results of GMM estimates for export, import and trade balance series for the period 1980-1995, 1996-2012 and 1980-2012 are presented in Tables 4, 5 and 6, respectively. All models pass the Sargan test, the p values of which are provided beneath the estimation results.
Moreover, all estimated variables are statistically important at a 5% level of significance.
As indicated in Table 4 Estimations indicate that domestic income was positively correlated to trade flow. But while it was predicted that higher domestic income would have an adverse effect on the trade balance due to an increase in spending on imported goods, the estimations suggest that the positive effects of increased domestic income on exports outweigh the negative, and the trade balance actually improved. The EU dummy variable indicates whether or not a country from the OECD sample belonged to the EU. Keeping in mind that the CU agreement between Turkey and the European Union came into effect on December 31 st , 1995, and the data from Table 4 present estimations prior to this, the EU dummy suggests a negative effect on Turkish exports.
That is, export levels from Turkey to countries that belong to the EU are lower than to other countries in the OECD sample. Conversely, Turkish imports were higher from EU countries.
Both facts are unfavorable for the trade balance. (Akkemik, 2012) . Due to the fact that the new exports contain such a high degree of imported material, the real exchange rate has had a negative effect on the trade balance overall.
Therefore, the correction of trade imbalances and the exchange rate becomes more difficult to untangle (Gros and Selçuki, 2013) .
After Turkey became party to the CU with the European Union, the effect of foreign After Turkey's market liberalization, depreciation of the domestic currency still positively affects exports, but does not negatively affect imports, even though depreciation makes foreign goods more expensive. On the contrary, the effect is positive and elastic. This is indicative of Turkey's dependence on imports after trade liberalization.
The As in the case of the pre-liberalization estimations, the direction of the effects of foreign output, Y f , on export and the trade balance was not positive, contrary to expectation.
Higher foreign incomes prompted significant decreases in Turkish exports and a deterioration of the trade balance. When OECD trade partners experienced increases in income, they favored import partners other than Turkey, but this result is a holdover of the preliberalization period. Entrance into the CU turned this trend around, and Turkey's exports and the trade balance improve when foreign partners experience increases in income (Table 5) .
Over the full period, there is positive effect of domestic income on trade flow. Similar to the pre-liberalization period, the effect of increased domestic income on exports is significantly higher than on imports, which leads to an improvement of the balance of trade. But preliberalization estimations indicate a higher sensitivity of imports to increases in domestic income when compared with exports, which conversely leads to deterioration of the trade balance (Table 5) Trade flows were positively affected by changes in domestic income both before and after trade liberalization. However, the elasticity of the relative effects for imports and exports in the different periods differed: before trade liberalization, the elasticity of change for exports was significantly higher compared with the elasticity of change for imports. As a result, Turkey's trade balance before trade liberalization improved when domestic income increased, a tendency also evident in the analysis of the full period. Estimations for just the CU period demonstrate that the opposite is occurring: the elasticity of change for imports is higher compared with the elasticity of change for exports, which adversely affects the trade balance.
The expected effect of a CU is to increase trade flow among members. As trade flows are diverted to new partners as the result of each, new customs union, repercussions for global trade flows follow. The CU with the EU, however, provided Turkey with the opportunity to create a more liberal trade regime overall, due to lower levels of common customs tariffs (Togan, 2012) . The post-liberalization period has been characterized by lower imports from customs union members compared with non-member states, which has led to an improvement in Turkey's trade balance with member states, in turn. Estimations for the post-liberalization period support the hypothesis that the custom union has a creative effect on trade, whereby Turkey has managed not to decrease imports from non-member states, indeed has increased them while at the same time enjoying lower prices on imports from accustomed suppliers.
Conclusion
This study There are no changes in the relationship between domestic income and trade flows before and after trade liberalization. Imports and exports are both positively related to domestic income. However, because the responsiveness level has changed, the effect of an increase in domestic income on the balance of trade has changed as well. Responsiveness of imports to changes in domestic income increased significantly. Export responsiveness decreased, causing the balance of trade to deteriorate after trade liberalization. Finally, the results demonstrate that the CU improved Turkey's trade balance with the EU countries, but that the improvement was marked by lower rates of import from EU countries compared to other countries in the OECD sample. Turkey gained from being a member of the European Union CU, but the gains were related to trade flows with non-EU OECD countries with whom Turkey's trade balance actually deteriorated, even as it improved with EU countries. The limited effect of the CU on trade with EU countries is explained by limited access of Turkey to the EU's internal market (Lejour and Mooij, 2005) . Therefore, the lower external tariffs of the CU have had a more significant effect on Turkey than the abolished tariffs of the CU's internal market. Notes: Estimations are made with the inclusion of constant and trend and with 1 specified lag: With the increase of lag, the length of the power of tests increases in favour of the unit root presence in level estimations. * denotes significance at a 5% significance level a. tests the hypothesis of the presence of the common unit root process b. tests the hypothesis of the presence of the individual unit root process c. tests the hypothesis of no unit root in the common unit root process 
